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[57) ABSTRACT

A shutter for large pressure vessels comprises a lid
assembly (Y) constituted of a seal plate (1) formed of a
flexible material of a size fit for the opening of a pres-
sure vessel and a multitude of beam members (2) at-
tached to the outer surface of the plate (1) and extend-

~ ing widthwise. The beam members are connected to the

seal plate in such a manner as to be parallel to each

other along a reference line for connection, extending in

the widthwise direction of the seal plate, and advance
or retreat while flexing along a guide member (7) hav-
ing at least one bending portion (71). The guide member
extends between a closing position (A) disposed in front
of the opening portion and a storage position (B) dis-
posed on an outer housing of the pressure vessel, so that
the assembly can be housed in a relatively small space.
This shutter is most suitable for use on a medical auto-
clave and a retort for food processing.

10 Claims, 6 Drawing Sheets
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1
SHUTTER DEVICE FOR PRESSURE CONTAINER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a lid assembly for pressure
containers and the creation of an opening and closing
mechanism therefor. A shutter device constructed ac-
cording to this invention is most suitable for use in a
pressure container having an internal treating chamber
adapted to be controlled alternately to have a pressur-
ized state and a depressurized state.

2. Description of the Related Art

As 1s known in the art, since lids for pressure contain-
ers, such as autoclaves for medical use and retorts for
food processing, require strength and fluid tightness,
they are constructed of relatively thick, heavy-weight
members. An opening and closing mechanism con-
nected to such a lid tends to be a necessarily large-sized
rugged structure in order to attain reliability and safety
in operation. According to a known lid and a known lid
opening and closmg mechanism, there is provided a lid
body which is sized to suit the opening and the lid body

10

15

2

attention as to retention of fluid tightness, particularly
pressure resistance in a state where a pressure above

atmospheric pressure is present. |
~ Generally, in the case where a pressure-resistant type
lid structure is applied to a pressure container such as an
autoclave for medical use, proper measures must be

taken as to the fact that at the same time as the entire lid

body together with the pressure container is pressur-
ized, it is heated as well. In reality, in treatment by an
autoclave, sterilization treatment is performed usually
at a pressure of 1.5-2.0 kg/cm? and a temperature of
about 130° C., or drying treatment is performed at a
reduced pressure of about — 760 mmHg, therefore, it is
required that the lid and the lid opening and closing
mechanism be capable of resisting both pressurized and

- depressurized states and have sufficient heat resistance.

20

is supported for opening and closing on a support shaft

in the lateral surface, so that when the opening is closed,

25

the front ends of a plurality of clamping rods on the lid

body engage the peripheral edge of the opening to lock
the entire lid body. | |

In the field of storage and transport techniques, as
showninJ apanese Utility Model Publication No. 14406
to 1978, there is proposed a lid device (of the lift type)
‘comprising a dome-shaped lid body adapted to be lifted
from the position in front of the opening in a container
to an upper retracted position by a link mechanism
including a hydraulic cylinder and a bell crank. Further,
as in the case of Japanese Utility Model Publication No.
21 of 1981, there are some known ones (of the slide
type) wherein an angularly shaped lid body is adapted
to be moved vert:cal]y or honzontally between guide
rails on opposite sides of the container through a chain
and sprocket device (for example, Japanese Ultility
Model Publication No. 45807 of 1974, and J apanese
Patent Publication No. 45949 of 1982).

Although these known lid devices are substantially

30

35

satisfactory in strength, they require a wide space for 45

moving the lid body during the opening and closing
operation. Besides these, there are many other known
ones which, in the opened state, require a wide storage
space for the lid body outside the container. This is a
limiting factor in installing a pressure container in a
hmited space in a factory or facilities, obstructing wide
use of large-sized pressure containers.

On the other hand, concerning ideas rclatmg to stor-
age of a lid or shield plate for shielding the opening,
there are proposed a shutter mechanism for houses as
described in Japanese Utlllty Model Publication No.
41985 of 1980 and a carrier shutter for refrigerator cars
as shown in Japanese Utﬂlty Model Publication No.
30728 of 1980. They comprise a number of shutter pan-

50 .

35

els connected in the longitudinal direction (direction of 60
movement), such shutter panels being adapted to be
bent at junctions between adjacent panels during the

opening and closing operation. Therefore, when such
shutter panels are used, all panels can be moved along
the outer housing surrounding the shield space until
they are stored compactly in a desired place.

This type of shutter is useful in that the storage space
therefor can be minimized, but has received no proper

SUMMARY OF THE INVENTION

1. Objects of the Invention

This invention has created a novel shutter device for
pressure containers overcoming the technical problems
described above and is intended to provide a bendable

lid assembly superior in pressure resistance and capable
of retaining sufficient fluid tightness even in a heated

environment and also provide an opening and closing
mechanism therefor.

Another object of this invention is to provide a lid
assembly adapted to be smoothly moved from the open-
Ing in a pressure container to a storing place around an
outer housing, and stored in a storing chamber of rela-
tively small space provided in the place, and also pro-
vide an opening and closing mechanism therefor.

‘Another object of this invention is to provide a lid
assembly capable of retaining a predetermined strength

-and fluid tightness in both the pressurized state (press-

ing force) and the depressurized state (sucking force),
and also provide an opening and closing mechanism

therefor.

Other objects and features of the invention will be
best understood from the following description of em-

‘bodiments of the invention.

2. Features of the Invention
A shutter device constructed according to this inven-

tion comprises a seal plate made of plastic material and

sized to fit the opening in a pressure container, and a
number of beam members applied to the outer surface of
the seal plate and extending in the direction of the
width. This assembly is adapted to advance or retreat
while bending along a guide rail having at least one
bend and installed to extend between a closed position
in front of the opening and a suitable stored position on
an outer housing.

In the closed position, the asscmbly 1 pressed against
the opening by suitable pressing means and functions to
close the opening by the action of cooperation with the

seal plate on the opening. In this state, the seal plate is

applied to the beam members on the rear surface, with
the result that whether the treating chamber is in the
positive pressure or pressurized state or in the negative
pressure or depressurized state, fluid tightness is never

~ spoiled.

65

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front view, partly broken away, schemati-

cally showing a shutter device according to this inven-
tion;
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FIG. 2 is a fragmentary sectional view of the shutter

device, taken along the line II—II in FIG. 1;

FIG. 3 is a fragmentary side view, showmg the open-
ing and closing operation of the shutter device:

FIG. 4 is an enlarged fragmentary view, showing an
example of means for moving a lid assembly in the
shutter device; |

FIG. § is a fragmentary sectional view showing an
example of construction of the lid assembly; |

FIG. 6 is a fragmentary sectional view showing an-
other example of construction of the lid assembly:

FIG. 7 is a fragmentary sectional view showing an-
other example of construction of the lid assembly:

FIG. 8 is a fragmentary sectional view showing yet
another example of construction of the lid assembly;

FIG. 9 is a fragmentary sectional view showing still
another example of construction of the lid assembly;

FIG. 10 is a fragmentary sectional view showing the
operating state of the moving means before the opening
is closed;

FIG.11isa fragmentary sectional view showmg the
operating state of the moving means after the opening is
closed;

. FIG 12 is an enlarged sectional view showing an
example of pressing means for pressing the lid assembly
against the opening;

FIG. 13 is a fragmentary sectional view showing the
operating state of the pressing means before the opening
is closed;

F1G. 14 is a fragmentary sectional view showing the
Operatmg state of the pressing means after the opening
is closed; and .

FIG. 15 is a fragmentary sectional view showing
another example of construction of the pressing means.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The attached drawings show preferred embodiments
of this invention applied to an autoclave for sterilization
treatment.

In the drawings, the character (X) denotes an auto-
clave body as a pressure container, including a treating
chamber, that is, a sterilizing chamber 8, and a steam
chamber 12 surrounding the same to serve as a heat
source. At one end of the pressure container, there is an
opening 5 for taking in and out an object to be sterilized,
and a hd assembly (Y) according to this invention is
installed to cover the opening 5. Such lid assembly
comprises a flexible thin plate, that is, a seal plate 1, and
a number of beam members 2 applied to the outer side of
said seal plate; thus, the surface of the thin plate member
1 having no beam members 2 is pressed against a seal
member 10 disposed on the periphery of the opening,
‘whereby the sterilizing chamber 8 is closed. An exam-
ple of pressing means 60 used therefor will be later
described in detail with reference to FIG. 12 or 15.

The beam members 2 are widthwise connected at
portions where they contact the seal plate 1, with adja-
cent beam members being in a free state rather than
fixed together. Therefore, when the seal plate 1 is bent,
the circumferential clearance between adjacent beam
members 2 increases, thereby allowing smooth bending
of the entire lid assembly. With the arrangement thus
made, the lid assembly (Y) can be slid parallel with the
lateral wall of the pressure container (in the illustrated
embodiment, parallel with the upper wall) throngh
suitable guide means until it is stored.
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The numeral 7 denotes a guide member forming a
stationary track serving as a guide when the lid assem-
bly (Y) 1s stored, the guide member extending between

a closed position (A) and a stored position (retracted
position) (B), with a bent position 71 disposed inter-

posed therebetween. In this embodiment, the extension

73 of the guide member 7 is positioned parallel with the
outer housing 13 in the upper region of the pressure
container; therefore, after the lid assembly (Y) is sepa-
rated from the opening §, it moves while changing the
configuration of the bearn members 2 (see FIG. 4), and
is retracted to the stored posmon on the housing 13.

The thin plate member 1 is preferably about 1 mm
thick and may be made of spring steel (SKS) or the like
superior in durability under repeated bending. Further,
as for the beam members 2, considering strength and
weight, shape steel, e.g., H shape steel may be used. In
addition, it is desirable that the central portion of each
beam member where the greatest stress occurs when it
is subjected to the internal pressure in the pressure con-
tainer be thicker.

In order to open and close the lid assembly (Y) mov-
ing means 30, which may be manually 0perated having
a construction suitable for automation is used to move
the lid assembly (Y) back and forth in direction. For
example, as shown in FIG. 4, the opening and closing
operation of the lid assembly can be easily automated by
a driving mechanism using a geared motor 31 and a
chain 32. The connecting construction required for said

chain 32 and lid assembly is shown in FIGS. 10 and 11.

In FIG. §, how the seal plate 1 and the beam members
2 are jomned together is shown by way of example. In
the same figure, fasteners 3 each consisting of a bolt and
a nut should be such that besides the ability to join two

‘members,.they are capable of sealing them to prevent

leakage of pressure. To this end, the seal plate 1, beam
members 2 and fasteners 3 are finished Wlth high dimen-
sional accuracy.

- FIG. 6 shows another embodiment, in which a cush-
ion member 1’ is used to improve the sealing quality
between the seal plate 1 and the beam members 2.

Further, in an example shown in FIG. 7, a number of
seal plates are stacked in multi-layer construction 1q, 15,
lc, 1d, thereby ensuring increased durability and
smooth bending. In the same figure, the numeral 4 de-
notes an intermediate keep plate.

In an example shown in FIG. 8, an improved seal
plate made of elastic material shown at numeral § is
used to clamp the beam members 2. In this example, the
proximal end 2’ of each beam member 2 is elastically
supported between adjacent upper portions of the seal
plate §.

Besides these, as shown in FIG 9, it is preferable to
interpose a cushion plate 6 between adjacent beam
members 2 for cushioning purposes.

In driving the lid assembly (Y) of this invention, the .
seal plate 1 or an accessory thereto is frequently con-
tacted by the seal member 10 opposed thereto and it is

“desirable to prevent damage particularly to the seal

member 10. In this connectmn, FIGS. 10 and 11 show
urging means 50 for urging the chain 32 to move away
from the autoclave body (X), or the opening 8. The
urging means S0 compnses a stem member elastically
pressed by a spring 51 in a direction to project outward
and connected to the chain 32 through a bearing mem-
ber 52 disposed at the front end. Dlsposed on the oppo-
site side with respect to the chain 32 is another bearing
member 54 supported by a support 55.
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With the arrangcment thus made, before the opening

is closed, that is, when the lid assembly (Y) is not

pressed against the opening 5, chain 32 is held by the

action of the urging means 50 at a position where the
chain contacts the bearing member 54 disposed at the
outside position. And the seal plate 1 is positioned inte-
grally with the beam members 2 with a predetermined
spacing from the opening 8 through a bracket 57 ex-
tcndmg from the chain 32 and a connector 86 connect-
ing said bracket to the ends of the beam members 2. The
spacing should be such that there is no interference
between the inner surface of the seal plate 1 and the seal

member 10 or between the fasteners 3 projecting from
the seal plate 1 and the seal member 10.

FIG. 11 shows the state (pressed state) in which the.

lid assembly (Y) is pressed against the opening 5 by the
action of pressing means 60 to be later described. As is

clear from this, when the opening is to be closed, the

chain 32 is pushed toward the body (X) to allow the
inner surface of the seal plate 1 to contact the end sur-
face of the seal member 10. In FIGS. 11 and 12, the
numeral 58 denotes the stop surface of the body (X) and
the numeral 59 denotes an engaging surface opposed to
said stop surface.

‘Next, referring to FIG. 12, there is shown an embodi-
ment of the pressing means 60 comprising a set of ser-
rated members 61 and 62. The numeral 65 denotes
spring members elastically connecting said set of mem-
bers. One of the serrated or cam-like members 61 and
62, or the outside serrated member 62 in this embodi-
ment, 1s given a desired amount of movement by the
spring members 65 and is provided with an engaging
portion 61’ at the lowermost end thereof. Thus, when

the lower end of the lid assembly (Y) abuts against the

engaging portion 61’ at the final stage where the lid

~ assembly (Y) reaches the closed position, the inside
cam-like member 61 is somewhat pushed upward to-

gether with the lid assembly (Y). As a result, the inside
serrated member 61 is pushed out under the action of
meshing with the outside serrated member 62, so that
the lid assembly is urged toward the opening 5.

FIG. 13 shows the lid assembly (Y) before closing the
opening $, and FIG. 14 shows the subsequent closed of
the opening 5. As can be understood therefrom, the
actual action (pressing force) of the pressing means 60 is
‘brought about as the lid assembly (Y) is moved and it is
canceled when retracted from the closed posmon

FIG. 15 shows another example of the pressing means
for the lid assembly (Y). In this example, said set of

cam-like members 61 and 62 are replaced by a wedge
member 68 driven by a cylinder 67 and a pressure re-
ceiving plate 69 engaging said wedge member. The

same figure shows the opened state, the closead state not
shown.

The shutter device accordmg to this invention has a

novel lid assembly described above, capable of rctammg
sufficient strength and fluid tightness even in heated
conditions and produces great industrial merits when

6

~ mate the opening and closing operation, contributing
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much to labor saving and safety driving.
Further, because of the merits described above, this

‘invention encourages wide use of large-sized pressure

containers.

Particularly, when applied to autoclaves for medical
use or retorts for food processing whose treating cham-
bers are put in pressurized and depressurized states, the
invention contributes to increased safety and labor sav-
ing.

‘We claim:

1. A shutter device for a pressure container havmg a
pressurized state and a deprcssunzed state, the shutter
comprising:

" alid assembly including a flexible seal plate having an
outer surface, and a number of widthwise extend-
ing beam members applied to the outer surface of
the seal plate;

a stationary guide track for gmdlng the seal plate for
sliding movement between a closed position in
which the seal plate overlies an opening of the
container, and a stored position in which the seal
plate is remote from the opening, said guide track
having at Jeast one bend between the closed posi-
tion and the stored position;

moving means for moving the lid assembly along the

-guide track between said positions; and

pressing means for sealingly pressing the lid assembly
agamst the opening of the container in the closed
position to maintain an fluid-tight seal in the pres-

 surized and depressurized states.

2. The shutter device according to claim 1, in which
the outer surface of the seal plate is substantially flat,
and 1n which each beam member has a rectangular cross
section, said beam members being joined to the seal

plate by fasteners at a number of connecting points
arrangcd widthwise of the seal plate.

3. The shutter device according to claim 1, in which

the seal plate is a composite structure and includes a
cushion member thereon.

4. The shutter device according to claim 1, in which
the seal plate is a multi-layer structure and includes
multiple members.

5. The shutter device according to claim 1, in  which

 the seal plate is constituted of an elastic material, and in

45

30

55

applied to various pressure containers. Further, the
novel lid opening mechanism connected to the lid as-

sembly makes it possible to attain a safe and reliable
0pemng and closmg operation and to manufacturc the
entire device in compact form.

Further, embodying the shutter device of this i mven-
tion makes it possible to reduce the space for moving
the lid assembly and the space for storing the same. As
a result, the limitations on installing the lid assembly are

eased to a great extent, allowing the surplus space to be

65

effectively utilized. Further, the mechanism for opening

and closing the lid assembly can be simplified to auto-

which the beam members are clamped at uniform inter-
vals on the elastic seal plate.

6. The shutter device according to claim 1, in which

the moving means includes a chain extending along the
guide track and a geared motor for driving the chain;
and further comprising a bracket member and fasteners
for connecting the chain to the beam members.
7. The shutter device accordmg to claim 6, in which
thc movmg means includes urging means for urging the
chain in a direction away from the opening of the con-
tainer.

8. The shutter device according to claim 1, in which
the pressing means includes a plurahty of serrated mem-
bers.

9. The shutter device according to claim 8, in which
the serrated members are elastically connected to one

-another by a spring member, and in which one of the

serrated members has an engaging portion for urging
the lid assembly toward the opening of the container in

the closed position.

10. The shutter device accordmg to claim 1, in which
the lid assembly is positioned in a substantially vertical

‘orientation i1n the closed position, and in a substantially

horizontal orientation in the stored position.
% % % % %
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